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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The inventory for every unit period set up beforehand is calculated by simulation using the 
parameter computed from the track record concerning close leaving the garage of a product, respectively. 
In the approach of determining reasonable inventory quantity that the 1st period fewer than the threshold 
which the inventory of two or more obtained inventories defined beforehand is searched for, and the 1 st 
acquired period will become within the 2nd period defined beforehand An inventory smaller than said 
threshold is extracted from two or more inventories obtained by said simulation. While rearranging the 
extracted inventory into the sequence that the value is small, or descending watch and forming an 
inventory array The reasonable-inventory-quantity decision approach characterized by asking for a 
multiplier from the number of the unit periods included at said 2nd period, choosing the inventory of the 
sequence corresponding to said multiplier from each inventory contained in said inventory array, and 
determining reasonable inventory quantity using the difference and said track record of the selected 
inventory and the selected threshold. 

[Claim 2] The inventory for every unit period set up beforehand is calculated by simulation using the 
parameter computed from the track record concerning close leaving the garage of a product, respectively. 
In the equipment which determines reasonable inventory quantity that the 1st period fewer than the 
threshold which the inventory of two or more obtained inventories defined beforehand is searched for, and 
the 1st acquired period will become within the 2nd period defined beforehand A means to extract an 
inventory smaller than said threshold from two or more inventories obtained by said simulation, A means 
to rearrange the extracted inventory into the sequence that the value is small, or descending watch, and to 
form an inventory array, A means to ask for a multiplier from the number of the unit periods included at 
said 2nd period, and a means to choose the inventory of the sequence corresponding to said multiplier 
from each inventory contained in an inventory array, Reasonable-inventory-quantity decision equipment 
characterized by having a means to determine reasonable inventory quantity using the difference and said 
track record of the selected inventory and the selected threshold. 

[Claim 3] The step which makes the inventory for every unit period set up beforehand calculate by 
simulation using the parameter computed from the track record concerning close leaving the garage of a 
product, respectively, The step which makes an inventory smaller than the threshold defined beforehand 
extract from two or more inventories obtained by this simulation, The step in which make the extracted 
inventory rearranged into the sequence that the value is small, or descending watch, and an inventory 
array is made to form, The step made to be asked for a multiplier from the number of the unit periods 
included at this 2nd period that the 1st period which can be found from the number of the extracted 
inventories should be carried out within the 2nd period defined beforehand, The step as which the 
inventory of the sequence corresponding to said multiplier is made to choose from each inventory 
contained in said inventory array, The record medium characterized by having recorded the computer 
program which has the step which makes reasonable inventory quantity determine using the difference 
and said track record of the selected inventory and the selected threshold. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the method of determining the reasonable inventory 
quantity which is the reference value of stock control, and the record medium which is used for the 
operation and which, and was located in a line and recorded the computer program. [ the record medium ] 
[0002] 

[Description of the Prior Art] The period whose product of an inventory responds to the amount of 
leaving the garage of a product, and places an order for and stocks the product concerned, and is lost in 
the stock control which manages the inventory of a product and when the so-called run out occurs is 
within the permissible period when it may approve [ the 0th - several ] according to the class of product, 
and it is important that the inventory immediately after warehousing determines small reasonable 
inventory quantity as much as possible for a short time. The approach of computing reasonable inventory 
quantity, using the following (1) type as an approach of determining such reasonable inventory quantity is 
proposed. 

Reasonable inventory quantity = alphaxroot(L+M) x sigma+D — (1) 

alpha: The order cycle sigma which is a period from the lead-time M:product order which is a period from 
the multiplier L:product order which becomes settled by the run-out period carried out to product 
warehousing to the next product order permission: Dispersion in the amount of leaving the garage 
(standard deviation) 

D: The amount of average leaving the garage in an order cycle [0003] However, in such a case, by the 
approach of computing reasonable inventory quantity using such a formula, suitable reasonable inventory 
quantity was uncomputable regardless of the case where quantity, a stage, etc. of the lead time or close 
leaving the garage change. 

[0004] Therefore, publication number 5-81301 The following approaches are indicated by the number 
official report. It asks for two or more parameters used for simulation from each track record value, such 
as quantity of the lead time or close leaving the garage, and a stage. Moreover, temporary reasonable 
inventory quantity and a simulation implementation period are set up. Based on temporary reasonable 
inventory quantity and each parameter, transition of an inventory is simulated, the period (it is henceforth 
called a run out period) when run out occurred is searched for, the run out period over a simulation 
implementation period comes out from the obtained result comparatively, and a certain rate of run out is 
computed, the threshold which the computed rate of run out set up beforehand, and abbreviation — a 
****** [ being equal ] — judging — the rate of run out — a threshold and abbreviation — when it is judged 
that it is not equal, the rate of run out is computed by changing temporary reasonable inventory quantity 
and performing simulation again, such actuation — the rate of run out — a threshold and abbreviation — 
until it judges that it is equal — repeating — the rate of run out — a threshold and abbreviation — when it is 
judged that it is equal, temporary reasonable inventory quantity is determined as reasonable inventory 
quantity. 
[0005] 

[Problem(s) to be Solved by the Invention] However, publication number 5-81301 If it is in the approach 
indicated by the number official report, in order to repeat simulation and to determine reasonable 
inventory quantity by trial and error, there was a problem of taking long duration to determine reasonable 
inventory quantity. Moreover, in order that an operator may set up a suitable value experientially based on 
each track record value mentioned above, when experience is a shallow operator, it takes a long time 
further for the temporary reasonable inventory quantity used for simulation to determine reasonable 
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inventory quantity. 

[0006] While this invention is made in view of this situation, the place made into the purpose rearranges 
an inventory smaller than the threshold of two or more inventories obtained by simulation into the 
sequence that the value is small, or descending watch and an inventory array is formed From each 
inventory which asks for a multiplier from the number of the unit periods included at the 2nd period, and 
is contained in an inventory array Choose the inventory of the sequence corresponding to said multiplier, 
and by determining reasonable inventory quantity using the track record concerning the difference of the 
selected inventory and the selected threshold, and close leaving the garage Even when quantity, a stage, 
etc. of the lead time or close leaving the garage change, irrespective of experience of an operator It is in 
offering the reasonable-inventory-quantity decision approach that reasonable inventory quantity can be 
determined in a short time and the equipment which uses it for the operation, and the record medium with 
which the computer program is recorded on the list. 
[0007] 

[Means for Solving the Problem] The parameter computed from the track record concerning close leaving 
the garage of a product is used for the reasonable-inventory-quantity decision approach concerning the 1st 
invention. The inventory for every unit period set up beforehand is calculated by simulation, respectively. 
In the approach of determining reasonable inventory quantity that the 1st period fewer than the threshold 
which the inventory of two or more obtained inventories defined beforehand is searched for, and the 1st 
acquired period will become within the 2nd period defined beforehand An inventory smaller than said 
threshold is extracted from two or more inventories obtained by said simulation. While rearranging the 
extracted inventory into the sequence that the value is small, or descending watch and forming an 
inventory array It is characterized by asking for a multiplier from the number of the unit periods included 
at said 2nd period, choosing the inventory of the sequence corresponding to said multiplier from each 
inventory contained in said inventory array, and determining reasonable inventory quantity using the 
difference and said track record of the selected inventory and the selected threshold. 
[0008] The parameter computed from the track record concerning close leaving the garage of a product is 
used for the reasonable-inventory-quantity decision equipment concerning the 2nd invention. The 
inventory for every unit period set up beforehand is calculated by simulation, respectively. In the 
equipment which determines reasonable inventory quantity that the 1st period fewer than the threshold 
which the inventory of two or more obtained inventories defined beforehand is searched for, and the 1st 
acquired period will become within the 2nd period defined beforehand A means to extract an inventory 
smaller than said threshold from two or more inventories obtained by said simulation, A means to 
rearrange the extracted inventory into the sequence that the value is small, or descending watch, and to 
form an inventory array, It is characterized by having a means to ask for a multiplier from the number of 
the unit periods included at said 2nd period, a means to choose the inventory of the sequence 
corresponding to said multiplier from each inventory contained in an inventory array, and a means to 
determine reasonable inventory quantity using the difference and said track record of the selected 
inventory and the selected threshold. 

[0009] The step which makes the inventory for every unit period set up beforehand calculate by 
simulation using the parameter computed from the track record which the record medium concerning the 
3rd invention requires for close leaving the garage of a product, respectively, The step which makes an 
inventory smaller than the threshold defined beforehand extract from two or more inventories obtained by 
this simulation, The step in which make the extracted inventory rearranged into the sequence that the 
value is small, or descending watch, and an inventory array is made to form, The step made to be asked 
for a multiplier from the number of the unit periods included at this 2nd period that the 1 st period which 4 
can be found from the number of the extracted inventories should be carried out within the 2nd period 
defined beforehand, It is characterized by having recorded the computer program which has the step as 
which the inventory of the sequence corresponding to said multiplier is made to choose, and the step 
which makes reasonable inventory quantity determine using the difference and said track record of the 
selected inventory and the selected threshold from each inventory contained in said inventory array. 
[0010] If it is in this invention, using the parameter computed from the track record concerning close 
leaving the garage of a product, the inventory for every unit period set up beforehand is calculated by 
simulation, respectively, and an inventory smaller than a threshold is extracted from two or more obtained 
inventories. When performing simulation, temporary reasonable inventory quantity asks for transition of 
the inventory by close leaving the garage, without setting up. Therefore, simulation can be quickly 
performed irrespective of experience of an operator. 

[001 1] The extracted inventory is rearranged into the sequence that the value is small, or descending 
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watch that the 1 st period (run out period) which carries out the multiplication of the unit period to the 
number of the extracted inventories, and can be found should be carried out within the 2nd period 
(permissible period) defined beforehand, an inventory array is formed, and a necessary inventory is 
chosen from two or more inventories contained in an inventory array as follows. For example, when it 
rearranges into the sequence that the value of an inventory is small, the value which totaled the unit period 
n times asks for the minimum multiplier n exceeding the 2nd period (permissible period) defined 
beforehand, and chooses the n-th inventory from a head. 

[0012] The difference of the selected inventory and the selected threshold is computed and the inventory 
which added it to the amount of leaving the garage after a product is stocked until a product is stocked 
next, and was obtained is determined as reasonable inventory quantity. When this reasonable inventory 
quantity performs stock control, the n-th inventory becomes a bigger value than a threshold from the head 
of an inventory array. Thus, the reasonable inventory quantity which is the minimum inventory to which 
an inventory can make periods fewer than a threshold within a permissible period can be calculated in one 
simulation, and reasonable inventory quantity is determined for a short time. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is concretely explained 
based on a drawing. Drawin g 1 is the block diagram showing the important section configuration of the 
reasonable-inventory-quantity decision equipment concerning this invention, and drawing 2 R> 2 is a 
flow chart which shows the decision procedure of the reasonable inventory quantity by the reasonable- 
inventory-quantity decision equipment shown in drawing 1 . The simulation implementation period from 
the input sections 2, such as a keyboard or a mouse, the lead time, If two or more parameters calculated 
from each track record value, such as quantity of close leaving the garage and a stage, the inventory at the 
time of simulation initiation (current inventory), an order cycle, the latest date of order, etc. are inputted 
CPU1 gives them to the parameter storage section 4, and memorizes them there — making (step SI) — the 
simulation section 5 is started and transition of an inventory is made to calculate (step S2) 
[0014] Based on two or more track record values, it asks for each parameter mentioned above as follows. 
It asks for the ratio of the order quantity of a product and the amount of warehousing which carried out 
multiple-times order, respectively, and the average and standard deviation of a ratio for which it asked are 
computed, and let them be the amount parameters of warehousing. Moreover, an average and standard 
deviation of a period after ordering a product until it stocks are computed, and let them be warehousing 
timing (lead time) parameters. On the other hand, the average and standard deviation of the amount of 
leaving the garage of a product which carried out multiple-times leaving the garage are computed, and let 
them be the amount parameters of leaving the garage. Moreover, an average and standard deviation of the 
count of leaving the garage within the unit period of stock control are computed, and let them be leaving- 
the-garage timing parameters. 

[0015] Drawing 3 is a flow chart which shows the operation procedure of inventory transition by the 
simulation section 5 shown in drawing 1 , and shows the case where it is based on the periodic 
recordering method which places an order for a product periodically. The simulation section 5 reads a 
leaving-the-garage timing parameter from the parameter storage section 4, generates a random number 
within the average and standard deviation, and generates two or more unit periods of every contained at a 
simulation implementation period, and the daily count of leaving the garage. And the simulation section 5 
generates the daily amount of leaving the garage for the count of leaving the garage using the amount 
parameter of leaving the garage which read the amount parameter of leaving the garage, and was read, 
respectively from the parameter storage section 4, creates outbound data (step S21), and makes the 
outbound data storage section 6 memorize it (step S22). 

[0016] The simulation section 5 reads an order cycle and the latest date of order from the parameter 
storage section 4, and judges whether that day for simulation is the date of order (step S23), and when it is 
not the date of order, it skips step S24 mentioned later - step S26, and it moves from it to step S27. On the 
other hand, when it is judged that the simulation section 5 is the date of order, an order quantity is 
computed based on the following (2) types (step S24). 

(Order quantity) = (the amount of prediction leaving the garage from the date of order to a warehousing 
day) - (current inventory) 

- Amount [ of an ordered product / of un-stocking ] + (inventory threshold) -- (2) 
However, an inventory threshold: Sufficient big value beforehand set up so that an inventory might not 
become negative [0017] The simulation section 5 reads the amount parameter of warehousing, and a 
warehousing timing parameter from the parameter storage section 4, it matches the amount of 
warehousing and the warehousing day which computed and (step S25) computed the warehousing day 
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based on the warehousing timing parameter while computing the amount parameter of warehousing to the 
order quantity computed using (2) types, and the amount of warehousing, gives it to the inbound-data 
storage section 7, and makes memorize there (step S26). 

[001 8] The simulation section 5 computes an inventory on the day based on the following (3) types (step 
S27), makes it correspond to the date with reference to the outbound data storage section 6, the inbound 
data storage section 7, and the inventory transition storage section 8, is given to the inventory transition 
storage section 8, and is made to memorize there (step S28). 

(Inventory on the day) =(inventory the previous day)-(amount of leaving the garage on the day)+ (the 
amount of warehousing on the day) 
- (3) 

[0019] The simulation section 5 judges whether it is the end date of a simulation period (step S29), when 
that is not right, will update the date on the 1st and will return to ** (step S30) and step S23. The 
simulation section 5 calculates transition of the inventory in a simulation period by repeating actuation to 
step S24 - step S30 until it judges that it is the end date of a simulation period at step S23. 
[0020] Thus, if transition of an inventory is obtained, CPU1 will start the reasonable-inventory-quantity 
decision section 9. From the daily inventory memorized in the inventory transition storage section 8, the 
reasonable-inventory-quantity decision section 9 extracts what is below an inventory threshold, i.e., run 
out, (step S3, S4), and rearranges each extracted inventory sequentially from a thing with the small value 
(step S5). Moreover, the reasonable-inventory-quantity decision section 9 computes the multiplier T 
which is the minimum integer with which the following (4) types are filled to two or more rates of run out 
set up beforehand, for example, 1%, 2%, 3%, 4%, 5%, and 6% (step S6). For example, a multiplier T is 6, 
when a simulation implementation period is 100 days and the rate of run out is 5%. 
min.T>(simulation implementation period) x (rate of run out) — (4) 

However, T: Integer [0021] the reasonable-inventory-quantity decision section 9 — the following (5) types 
~ being based — the exception of each rate of run out — the amount of safety stock — respectively ~ 
computing (step S8) — with reference to the outbound data storage section 6, the total amount of leaving 
the garage in an order cycle is computed, they are substituted for the following (6) types, and reasonable 
inventory quantity is calculated (step S9). 

= (inventory threshold) (The amount of safety stock) - (Tth inventory of a sorted inventory array) — (5) 
(Reasonable inventory quantity) =(amount of safety stock)+ (Taira ** of the total amount of leaving the 
garage in an order cycle) — (6) 

[0022] (5) When stock control is performed with the reasonable inventory quantity calculated using the 
amount of safety stock calculated by the formula, the Tth inventory of a sorted inventory array becomes a 
larger value than an inventory threshold, and only the inventory of eye the 1st watch [ - (T-l) ] becomes 
below an inventory threshold. Therefore, stock control can be performed within the rate of run out 
corresponding to a multiplier T. Thus, the period when run out occurs is in tolerance, and the inventory 
immediately after warehousing can determine small reasonable inventory quantity in a short time only by 
performing one simulation as much as possible. Moreover, since temporary reasonable inventory quantity 
is not set up in simulation, reasonable inventory quantity can be determined irrespective of experience of 
an operator. 

[0023] And the reasonable-inventory-quantity decision section 9 matches with the rate of run out the 
reasonable inventory quantity and the amount of safety stock which were calculated as mentioned above, 
gives them to the reasonable-inventory-quantity storage section 10, and is made to memorize there (step 
S10). And CPU1 displays the data memorized in the reasonable-inventory-quantity storage section 10 on 
the displays 3, such as CRT or a liquid crystal display, (step SI 1). 

[0024] In addition, the computer program of reasonable-inventory-quantity decision which was mentioned 
above may be the configuration of recording on the record media RM, such as a compact disk or a flexible 
disk, loading with and loading this record medium RM to the disk drive of a computer, and making 
reasonable inventory quantity determining besides writing in ROM of the computer of a configuration as 
shown in drawin g 1 as shown in drawi ng 4 . 
[0025] 

[Example] Next, the result of having enforced the approach concerning this invention is explained. By 
simulation, the next table 1 shows a part of result of having asked for transition of an inventory, and set up 
100 as an inventory threshold. The inventory of a value smaller than the inventory threshold 100, i.e., the 
day of run out, has occurred a number of days so that clearly from Table 1 . In addition, a simulation 
implementation period is 100 days. 
[0026] 
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[0027] Table 2 shows the result of having extracted the sold-out day and its inventory from each 
inventory calculated by simulation. The sold-out days were - and a total of nine days on the 83rd on five 
days, six days, and the 31st so that clearly from Table 2. If an inventory rearranges this into little 
sequence, a sorted inventory array as shown in Table 3 will be acquired. 
[0028] 
[Table 2] 
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[Table 3] 
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[0030] If the total amount of leaving the garage in an order cycle is averaged as 24t and the rate of run out 
is now averaged into 5%, since a multiplier T is 6, it will substitute for (5) types 96t which is the 6th 
inventory of a sorted inventory array, and the inventory threshold of lOOt, and will obtain the amount of 
safety stock of 4t. And according to (6) types, 24t is added to the amount of safety stock of 4t, 28t is 
obtained, and this is determined as reasonable inventory quantity [ as opposed to 5% for the rate of run 
out ]. The calculation result of the amount of safety stock and reasonable inventory quantity is shown in 
Table 4. [ as opposed to 1% - 6% for the rate of run out ] 
[0031] 
[Table 4] 
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[0032] The amount of safety stock and reasonable inventory quantity are decreasing as the value of the 

rate of run out becomes large so that clearly from Table 4. 

[0033] 

[Effect of the Invention] If it is in this invention as explained in full detail above, irrespective of 
experience of an operator, the reasonable inventory quantity which is the minimum inventory to which an 
inventory can make the 1st period fewer than a threshold within the 2nd period can be calculated in one 
simulation, and reasonable inventory quantity is determined for a short time. Therefore, since the 
reasonable inventory quantity of each product can be determined in a short time when performing stock 
control of two or more kinds of products, this invention does the outstanding effectiveness so — 
modification or adjustment of stock control can be performed easily. 
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